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Foreword
This monograph contains 34 of the 51 talks given at the 36th Annual Meeting of the Berkeley Linguistics Society (BLS 36), held in Berkeley, California, February 6-7, 2010 . The conference included a General Session, one Special Session entitled Language Isolates and Orphans, and one Parasession entitled Writing Systems and Orthography. It was planned and run by the second-year graduate students in the Department of Linguistics at the University of California, Berkeley. The members of this executive committee were Jessica Cleary-Kemp, Clara Cohen, Stephanie Farmer, Melinda Fricke, Laura Kassner, and John Sylak-Glassman.
The papers contained herein were edited principally for style by the three editors Nicholas Rolle, Jeremy Steffman, and John Sylak-Glassman, and then given back to contributors to make changes. Nicholas Rolle took upon primary editorial responsibilities, Jeremy Steffman was an undergraduate editorial assistant, and John Sylak-Glassman helped to edit papers. Upon the final resubmission, the final versions of these papers were incorporated by Zachary O'Hagan and Nicholas Rolle into the monograph found here. Our goal has been the speedy publication of these proceedings, and as such, certain aspects -e.g., the complete unification of formatting -have been sacrificed. It is our belief that this does not detract from the final publication in any way. Introduction
The lexical accent pattern of a word in North Kyungsang Korean (NKK) is lexically determined, as illustrated in the following minimal triplet: káci 'kind,' kací 'eggplant,' kácí 'branch.' Syllable structure does not categorically predict accent placement: for example, a heavy syllable does not necessarily attract accent (e.g.
camcári 'dragon,' ʌŕ�́sin 'older person,' susukkáŋ 'kaoliang stalk'). However, it has been claimed that NKK speakers accent loanwords on the basis of syllable structure (Kenstowicz and Sohn 2001) . How do NKK speakers decide to accent newly adopted words, which lack accent specification in UR? Do they accent new words randomly or in certain regular patterns? In order to answer these questions, an experimental study was performed using novel words to examine what determines accent placement when no lexical entry is available for accent.
Novel words have been used in many experimental studies recently. There have been at least two different views on how to explain patterns in novel words. One holds that patterns emerging in novel words are influenced by analogy with existing words (e.g. Albright and Hayes 2001; Eddington 2000 Eddington , 2004 Face 2004) . Under the analogy-based account, patterns in novel words follow familiar words which are phonetically similar to the novel words, or which are most frequent in the lexicon. Zuraw (2000) showed that Tagalog native speakers' judgment of nasal substitution in novel words is consistent with the lexical frequency of existing words. Hayes and Londe (2006) also showed that Hungarian vowel harmony patterns in novel words are consistent with lexical frequency. In contrast, the second approach assumes that the phonological grammar contains default rules which are applied when a lexical entry is not available. Crosswhite et al. (2003) showed that default stem-final stress is dominant (80%) in Russian stress placement in novel words, even though the occurrence of stem-final stress is much less (30%) in the lexicon.
This study presents empirical evidence that the accent patterns in novel words do not originate from analogy to phonetically similar familiar words. Rather, the accent pattern of novel words reflects statistical patterning in the lexicon. A corpus study showed that lexical distribution of NKK accent patterns is phonologically patterned: penultimate accent is common where all the syllables are light; final accent is more frequent where the final syllable is heavy. Lexical statistics revealed probabilistic structure-sensitive patterning in the lexicon even if exceptions obscure the patterning. This study will show that the accent patterns in novel words actually match this statistical patterning in the lexicon. This indicates that NKK speakers have implicit knowledge of the statistical patterning and apply it to novel words which lack lexical specification.
The rest of the paper is organized as follows: Section 2 presents a corpus study to examine statistical patterning in the lexicon. Section 3 presents experimental studies of NKK accentuation in novel words testing (i) the effect of analogy to phonetically similar words; (ii) stochastic patterning in novel words; and (iii) default accentuation. Section 4 discusses how accent patterns in novel words coincide with lexical statistical patterning. Section 5 is the conclusion. The corpus consists of "pure" native words, excluding Sino-Korean words and loanwords. In order to control morphological effects on accentuation, only "monomorphemic" nouns were selected. Excluding loanwords, Sino-Korean words, derived nouns, and words longer than three syllables yielded 1275 bisyllabic and trisyllabic monomorphemic native Korean nouns out of 39,856 nouns. Of these 1275 words, 865 were bisyllabic and 410 were trisyllabic. Since the corpus does not indicate accent, three native speakers were asked to indicate the accent pattern on the existing words. As shown in (1), the bisyllabic words show a relatively balanced accentuation pattern (double 30% vs. penult 40% vs. final 30%).
2 Native speakers disagreed on 8% of the words (58 of the 865 bisyllabic words and 45 of the 410 trisyllabic words, e.g. hwiṕ h aŕam ~ hwip h araḿ 'whistle'; toŕjʌ́nnim ~ torjʌ́nnim 'brother-in-law'). For these words, the pattern which 2 out of 3 speakers assigned was chosen for the analysis. In sum, the accent distribution in bisyllabic words showed a clear tendency toward accented heavy syllables.
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Stochastic Patterning in
Unlike the overall even distribution in bisyllabic words, lexical statistics of trisyllabic words showed uneven accent distribution: 306 out of 411 words (75%) received penultimate accent, 66 words were assigned double accent (16%), 29 words were given final accent (7%), and only 10 words received antepenultimate accent (2%) overall in trisyllabic words as shown in (2).
(2) Distribution of accent for trisyllabic words according to syllable weight combinations 
Hyun-ju Kim
The results showed that the preference for penultimate accent was overwhelmingly high (75%) in trisyllabic words, while the number of trisyllabic words with other accent patterns was fairly small: double accent 16%; final 7%; antepenultimate 2%. Despite the predominance of penultimate accent, Pearson's chi-square test showed a significant association between accent type and syllable weight combination. Final accent was the most preferred in words ending in a word-final heavy syllable (52% in LLH; 67% in LHH), which was significantly different from LLL combination (χ 2 (3)=77.16, p<.001), whereas final accent was one of the least preferred accents in trisyllabic words (7%). This demonstrates that final accent is chosen not accidentally but because accent favors the word-final heavy syllable. In addition, double accent in HHL was significantly more frequent than in LLL (χ 2 (3)=11.96, p=.008). However, a word-initial heavy syllable (HLL) itself did not affect accent placement because the pattern of HLL was not significantly different from that of LLL combinations (χ 2 (3)=3.67, p=.3). Double accent in HLL (13%:12 out of 91 HLL words) was significantly less frequent than double accented words (28%) in HHL (χ 2 (3)=12.92, p=.005). The following graphs in (3) were based on the raw frequency of the results. The left-hand graph illustrates the occurrence of penultimate accent in LLH, LHH, HLH, and HHH.
(3) Structure-sensitive accent distribution in trisyllabic words While penultimate accent was prevalent in LLL and HLL words, it was much rarer in words ending in heavy syllables. As illustrated in the right-hand graph in (3), double accent was more frequent in HHL and final accent in LLH and LHH.
To summarize, the lexical statistics showed that penultimate accent is the most frequent in the lexicon. However, the distribution of accent according to syllable weight combination revealed structure-sensitive patterning: there is a strong tendency toward final accent on LH and LLH; a tendency toward double accent on HH and HHL. The next section addresses the question of whether NKK speakers actually internalize the statistical patterning and apply it to novel words. 
Experiments
An experimental study of NKK accentuation was performed using novel words to examine the factors determining accent placement when no lexical entry is available with an accent specification. Three hypotheses guided this study.
(1) The Analogy Hypothesis: accent patterns in novel words will follow the patterns of existing words that are phonetically similar to the novel words. Analogy effects have been found in Spanish stress placement with novel words (Eddington 2000 (Eddington , 2004 Face 2004) . Face (2004) especially showed an effect of analogy to phonetically similar words, and effects of lexically subregular patterns and morphological category in nonsense words. Therefore, in the absence of lexical accent specification, it is possible that speakers access neighboring lexical items that are similar to the novel words and follow the patterns of these similar words. (2) The Stochastic Accent Hypothesis: accentuation in novel words will be consistent with statistical patterning in the lexicon. (3) The Default Accent Hypothesis: there is a default accent rule which applies when there is no lexical entry available. Among the previous studies of NKK accent patterns, Kim (1997) actually proposes default penultimate accent for underlyingly accentless words. Kim's hypothesis predicts penultimate accent as default regardless of syllable structure since native accentuation cannot be solely determined by syllable structure.
Experiment 1: Analogy Test
In this experiment, the Analogy Hypothesis is tested using nonce words similar to existing words. This hypothesis predicts that patterns in nonce words will follow those of words that are phonetically similar to the target word.
Participants
12 subjects, ranging in age from 28 to 55 years (mean 41), participated in this study. Participants were born and grew up in Daegu, a city located in the northern part of Kyungsang province, and most of them still lived in the city at the time of the experiments. Five were male and seven were female. They were paid for their participation, which took less than half an hour.
Materials
The stimulus set consisted of nonce words, 24 bisyllabic and 26 trisyllabic. The nonce words were identical to existing words except for one consonant in the final syllable, of which difference is one place feature from the corresponding consonant in a real word; for example, toŋsem, hamjipat were constructed by changing a place feature of the final consonant of real words, toŋséŋ 'younger sibling,'
207 hamjipák 'wooden bowl.' Forms ending with a vowel were created by changing onset consonants of the final syllable (e.g. kampa, mujide from kamjá 'potato,' mújíke 'rainbow'). Following the finding that the onset of a word activates a set of lexical candidates (Allopenna et al. 1998; Marslen-Wilson 1987) , I assumed the nonce stimuli were similar enough to activate neighboring lexical items. An equal number of nonce forms was given for each accent pattern and for each combination of light (open) and heavy (closed) syllables. 
Procedure
Participants were recorded in a quiet room using a cardioid condenser lavalier microphone and a Zoom H4 digital recorder at 44.1 kHz sampling rate. They read a randomized list of words given in a Korean carrier sentence, for example "atɨri __________ to satalla k h atʌra" (My son asked me to buy _________ too) with 2 repetitions. The second readings were analyzed. Nonce words were presented with pictures of unfamiliar cartoon characters as in (4) and introduced as the names of new cartoon characters which had recently become popular among children.
(4) Example sentence atɨri kampa to satalla k h atʌra 'My son asked me to buy kampa too' Participants were asked to read the sentences as natural conversational speech. Each speaker looked through the word list in order to familiarize himself/herself with all the words before recording. Speakers were asked to read in their own dialectal accent.
Accent patterns in target words were judged by two native NKK speakers (the author and an undergraduate linguistics student at Stony Brook University). If disagreement occurred between the two judgments, accent decision was made based on the pitch contour generated using Praat.
Results
A total of 599 tokens (50 items x 12 subjects, excluding one token with production error) were collected for the analogy test. The distribution of actual accent patterns was compared to that of analogy accent patterns using a loglinear analysis. The independent variables were syllable weight combination, e.g. LL, HL, LH, HH (H:heavy; L:light), accent type (double; penultimate; final) 4 , and accent word group (actual vs. analogy). The dependent variable was the count of tokens for each variable. The results showed that only 41% of responses (246 out of 598 tokens) showed analogy patterns, while 59% showed no effect of analogy. As shown in (5), penultimate accent was the most frequent overall (51.2%; 306 out of 598 tokens). Penultimate accent was dominant in words with only light syllables (76.2%) and in forms with an initial heavy syllable (64.3%). The predominance of penultimate accent did not comply with the result predicted by the Analogy Hypothesis, which predicted that only 33% of these forms should have penultimate accent. The distribution of final accent was also different from that predicted by analogy: 86 out of 144 tokens (59.7%) were final accented, as opposed to 33% predicted by analogy. For the words with two initial closed syllables (HH/HHL), double accent was more common than in words with other syllable weight combinations. The distribution of actual accent patterns compared to that of analogy patterns is illustrated in the following figures. weight combination, as in the analogous real words. However, the results showed that actual patterns did not follow analogy patterns. For instance, more final accent in LH and more double accent in HH were found in actual patterns than in analogy patterns. A loglinear analysis confirmed that the distribution of actual patterns was significantly different from that of analogy patterns (χ 2 (3)=84.28, p<.001). It also showed that interaction between syllable weight combination and accent type was significant (χ 2 (9)=427.72, p<.001). To summarize, the analogy test showed that the actual patterns were significantly different from analogy patterns to similar words. This result suggests that analogy to phonetically similar words is irrelevant to NKK accentuation of novel words.
Experiment 2: Stochastic Accent and Default Accent Test
Experiment 2 was designed to test whether the accent patterns of novel words reflect the statistical patterning in the lexicon (Stochastic Accent Hypothesis) or default penultimate accentuation (Default Accent Hypothesis). The Stochastic Accent Hypothesis predicts that heavy syllables will tend to attract accent in novel words, in accordance with the statistical association between accent and syllable weight in the lexicon. On the other hand, the Default Accent Hypothesis predicts that penultimate accent will be the most common regardless of syllable structure.
Participants and Procedure
The participants were the same as those in Experiment 1 (12 NKK speakers, ranging in age from 28 to 55 years (mean 41), five male and seven female). Experiment 2 was run following the same procedure as in Experiment 1.
Materials
The test word set consisted of four possible combinations of syllables for bisyllabic words and for trisyllabic words: LL, HL, LH, HH, LLL, HLL, HHL, LLH (H:heavy; L:light) (e.g. mana, maŋna, manaŋ, maŋnaŋ, takapa, tapkapa, tapkanpa, takapak) . Heavy syllables used in the experiment were closed with one of the following coda consonants: k, p, m, n, ŋ. Light syllables were open. A single vowel, either a or i, was used within a word; for example, only the vowel a was used as in a word takapa or the vowel i was used as in a word citiki. Phonetic quality of onset consonants was also controlled: each word contained only obstruent onsets such as p, t, k (e.g. kapa) or only sonorant onsets such as m and n (e.g. mana). For trisyllabic words, only obstruent consonants were used for onsets (e.g. pakapa, citiki), because sonorant onsets such as l, m, n trigger nasalization of obstruent coda consonants in the preceding syllable (e.g. tapnaka  tamnaka). Four or five items were included for each syllable weight combination. In total, 36 words were created: 20 bisyllabic words and 16 trisyllabic words. 
Results
A total of 427 tokens were collected from 36 test words with 12 subjects excluding 5 tokens with production errors 6 . 237 tokens were bisyllabic and 190 tokens were trisyllabic. The Default Accent Hypothesis predicts that penultimate accent would be the most frequent regardless of syllable structure. As shown in (7), overall results showed that penultimate accent was the most frequent in bisyllabic and trisyllabic words: 45% in bisyllabic words; 56% in trisyllabic words. However, double accent was assigned frequently in bisyllabic words (37%) although it was not as common as penultimate accent. Final accent was least favored (less than 20%) in both groups (18% in bisyllabic words; 16% in trisyllabic).
(7) Overall results in bisyllabic words and in trisyllabic words The list of all test words used in the study appears in the Appendix. 6 The tokens excluded due to production errors were as follows: kakpap produced for the target word kakpa (S2); manaŋ for maŋnaŋ (S2); tampa for tapam (S7); kintinci for kikdinci (S7); taŋkanpa for tapkapa (S11). Penultimate accent was chosen more than 80% of the time in words with all light syllables (LL). When the initial syllable was heavy (HL), accent placement was similar to that of words with all light syllables (LL): penultimate accent for HL was still as high as 71%. However, the weight of the final syllable was crucial in inducing non-penultimate accent. The final syllable was accented in 53% of the words with a final heavy syllable, which was significantly different from patterns of the other combinations: final accent was produced in fewer than 5% of LL and HL combinations (p<.001) 7 . Double accent assignment increased to 76% in words beginning with heavy syllables when the final syllable was heavy. This result contrasted with the low assignment of double accent in HL combination (25%). Therefore, the final heavy syllable was a trigger for non-penultimate accent placement.
Frequency of each accent in trisyllabic words
Figure (9) presents more clearly the distribution of double accent and final accent according to syllable weight combinations, which demonstrates structuresensitive accentuation.
(9) Structure-sensitive accentuation in bisyllabic words Among the words with double accent, the HH combination was the most favored and the percentage (52%) was significantly higher than that of other combinations (LL, HL, LH; p<.05). In addition, most of the final accented words were LH. The probability of final accent in LH (74%) was significantly higher than in LL (2%) (p<.001). Even though final accent was not favored, final accent was chosen when the word-final syllable was heavy.
As for trisyllabic words, the results were similar to those of bisyllabic words: penultimate accent was most frequent, double accent less, and final accent was least favored. Double accent was also not preferred in most combinations except in words where the initial two syllables were heavy (HHL). The results are shown in (10). 7 The results were compared using a repeated measures analysis of variance (ANOVA). The independent variables used were syllable weight combination and accent position. The dependent variable was the number of tokens. Penultimate accent was dominant in the combinations LLL (81%) and HLL (60%). However, penultimate accent was less frequent in the combinations LLH and HHL: 46% and 36% respectively. Instead, final accent became more common in LLH (44%) and double accent in HHL (60%) compared to LLL and HLL combinations. The tendency toward final accent for LLH (44%) was significantly stronger than the tendency toward final accent in other combinations (10% in LLL (p=.019); 6% in HLL (p=.02); 4% in HHL (p=.002)). Even though double accent was more common in HLL (34%) than in LLL (8%), the difference did not reach statistical significance. However, double accent increased to 60% in HHL, which was significantly higher than the number of double accented words in all the other combinations (p<.05). The structure-sensitive accentuation was revealed more clearly in the distribution of each accent according to syllable weight combinations as illustrated in (11).
Final accent distribution
(11) Structure-sensitive accentuation in trisyllabic words Words with double accent were significantly more common in HHL than in other combinations (p<.05). Also, 68% of the words with final accent were LLH combinations, which was significantly higher than those in other combinations (p<.05).
To summarize, penultimate accent was the most frequent in nonce forms. However, accentuation in nonce forms was also syllable structure-sensitive, contrary to the prediction of the Default Accent Hypothesis. The structure-sensitive patterns manifested in nonce words actually complied with statistical patterning in the lexicon, which will be discussed in the following section.
Discussion
The results showed that analogy was not a factor in accentuation of nonce words. The accent regularity expressed in nonce words suggests that phonologicallygrounded sources, not random choices, determine the patterns: both penultimate accent and structure-sensitive accent patterns. Penultimate accent was the most frequent; however, default accentuation was not sufficient to account for nonce word accentuation because it failed to predict structure-sensitive accent in nonce words. The source of the structure-sensitive patterns can be ascribed to statistical patterning in the lexicon. As Figure (12) shows, the accent patterns in the corpus and in nonce words match fairly well.
(12) Comparison of accent patterns in the corpus and in nonce words
Final accent was quite rare in LLL, HLL, and HHL but common in LLH, both in nonce words and in the corpus, as shown in the left-hand graph. The strong tendency toward accented word-final heavy syllable in nonce words accords with lexical frequency. The right-hand graph illustrates that double accent was preferred in HHL both in nonce words and in the corpus. The preference for double accent for HHL was even stronger in nonce words. On the other hand, double accent in HLL was not as common as in HHL in the corpus whereas double accent emerged rather strongly in HLL nonce words. The structure-sensitive accentuation in nonce words is consistent with the statistical patterns in the lexicon. Furthermore, the structure-sensitive patterning appeared even more strongly in nonce words. This suggests that NKK speakers have implicit knowledge of the structure-sensitive patterning, even though it is obscured by exceptions. Weight-sensitive patterns of loanwords also provide another source of evidence that NKK speakers apply the knowledge of structure-sensitive patterning to newly adopted words: penultimate accent is generally assigned in words without heavy syllables (e.g. ʃik h áko 'Chicago'), final accent in words end- Corpus ing in a heavy syllable (e.g. sɨt h ak h íŋ 'stocking'), and double accent is preferred in words beginning with heavy syllables (e.g. símp h óni 'symphony'). It has generally been assumed that the structure-sensitive patterns of loanwords cannot be attributed either to native phonology or to the influence of the source language. 8 However, these results suggest that the accent patterns in loanwords are in accordance with the native language association between syllable weight and accent.
Conclusion
An experimental study using novel words revealed a strong tendency toward accented heavy syllables as well as a preference for penultimate accent. A corpus study showed that these patterns are present in statistical patterning in the lexicon. This suggests that the syllable structure sensitivity and the predominant penultimate accentuation emerging in novel words are actually the reflection of statistical patterning in the lexicon. Furthermore, the results of an analogy test showed that analogy is not a factor in accentuation of novel words. I conclude that NKK speakers internalize lexical statistical patterning and that a stochastic grammar based on lexical frequency guides the accentuation of newly adopted words in NKK (Zuraw 2000; Hayes & Londe 2006) .
